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Abstract: 
 
This study analyzes the impact of stock market liberalization on emerging equity market 
volatility, in twelve emerging markets from February 1976 to December 2006. A 
liberalization period is constructed to capture all identified market openings for each 
market. The purpose of this study is three-fold. First, a univariate GARCH methodology 
is utilized to examine the time-varying nature of conditional volatility following initial 
market opening.  Second, we analyze the effect of liberalization on stock market volatility 
while controlling for the fundamental sources of emerging equity market volatility. 
Finally, the study proposes a unique explanation for the differential impact of 
liberalization on volatility across countries. Univariate and multivariate GARCH 
estimates support previous empirical studies showing the differential impact of 
liberalization across countries. Results show countries that experienced reduced 
volatility during the post-liberalization period were significantly integrated with the 
world market during the sample period. Interestingly, our findings imply that the impact 
of stock market liberalization on equity market volatility is conditioned by the degree of 
market integration prior to liberalization and that integration leads to lower volatility 
over time.  
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“The next great globalization according to Frederic Mishkin’s new book, will be 
financial in character: the flow of foreign money into stocks, bonds, and banking in 
emerging economies. However, the title of his book is a bit odd: wasn’t cross-border 
finance the last, rather disappointing, globalization?”(The Economist, November 2006) 
 
 
1. Introduction 
 
What are the implications of increased foreign security market participation for 
emerging economies? Theoretically, increased foreign participation in domestic markets 
should improve risk sharing, increase the supply of foreign capital, decrease the cost of 
equity capital and spur investment in the domestic economy.1 However, capital account 
liberalization can also make a country susceptible to economic turmoil abroad (Stiglitz, 
2000). The recent Asian and Tequila crises are examples of such susceptibility, where 
countries are exposed to external shocks that they otherwise would not have been subject 
to. Stiglitz (2000) argues that liberalization has promoted short-term capital flows that do 
not provide a solid basis for investment. He points to Chile and Malaysia who, he argues, 
have fared better by restricting capital flows.  
 The effect of stock market liberalization on market volatility is a particularly 
important issue. Volatility is harmful as it makes investors averse to holding stocks, 
increases risk premiums and the cost of capital, and decreases investment (Jayasuriya, 
2002). Thus if volatility rises following liberalization, it may reduce social welfare. 
This paper analyzes the affect of stock market liberalization on market volatility 
for 12 emerging markets over the period from 1976 to 2006. The purpose of this paper is 
three-fold. We first examine the behavior of conditional stock market volatility following 
liberalization relative to the pre-liberalization period. Moreover, we examine the short-
                                                
1 See Bekaert and Harvey (2000), Bekaert et al. (2001), Kim and Singal (2001). 
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run and long-run effects of liberalization by examining volatility during the process of 
liberalization and during the period when it is finished. Second, we analyze the impact of 
liberalization on volatility while controlling for fundamental sources of emerging market 
volatility. Following an analysis of the various macroeconomic and microstructural 
determinants of volatility, we develop a parsimonious conceptual volatility model. In 
order to test whether the effect of liberalization is robust to our theoretical specification, 
we compare our estimates from popular, yet radically different empirical approaches 
taken in previous literature. Finally, we provide a unique explanation for the differential 
impact of liberalization across countries. 
Our results support previous empirical studies showing the differential impact of 
liberalization across countries. For most countries in our sample, market opening either 
had a consistently significant positive, negative or negligible impact on volatility. 
Interestingly, countries that experienced lower volatility following liberalization – Chile, 
Mexico and Malaysia, were significantly integrated with the world market prior to the 
post-liberalization period. Our results imply that the impact of liberalization on stock 
market volatility is endogenous to the degree of market integration prior to liberalization 
and that integration leads to lower volatility over time. Liberalization resulted in reduced 
volatility through a significant increase in the degree of market integration in countries 
that were integrated with the world market prior to liberalization. 
The paper is organized as follows. Section 2 provides a theoretical overview of 
the sources of emerging market volatility. Section 3 describes the previous empirical 
literature. Section 4 explains our methodology for testing the effect of liberalization on 
market volatility. Section 5 explains the actual data and measurements used in this study. 
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Section 6 reports our empirical findings and discusses the theoretical implications of our 
results. Finally, in Section 7, we conclude the study and provide recommendations for 
further research.    
 
2. Theoretical Background 
This section outlines the main theoretical determinants of stock market volatility 
and the implications of market liberalization. Macroeconomic and portfolio theory 
predict reduced volatility following liberalization in a world with perfect information. 
However, if information is incomplete or asymmetric, contagion models describe higher 
volatility levels. Market microstructure literature also provides conflicting theoretical 
arguments regarding the effects of liberalization on volatility.  Overall, there exists no 
theoretical model that clearly describes the volatility process following market opening. 
 
2.1 Macroeconomic Theory 
The most traditional explanation for volatility points to shocks to expected 
income streams and discount rates. The price of any asset can be expressed as the present 
value of expected future income streams. As future cash flows and discount rates become 
more uncertain, asset price volatility increases (Shiller and Grossman, 1981). Equation 1 
below describes the concept as a mathematical identity.  
 
 
Pawan Dhir                      The Impact of Stock Market Liberalization on Emerging Equity Market Volatility    
 6 
! 
(1)       P0 =
I
t
(1+ r
t
)t
t=1
"
#
                    P0 represents the asset price today (t = 0)
                     I
t
 represents cash flow at time t
                     r
t
 represents discount rate at time t
 
 
Economic integration has implications for asset price volatility. In a world with 
perfect information, the effect of an aggregate demand shock is muted in an open 
economy relative to a closed economy. When economies are more interdependent, booms 
and busts may become dampened as excess demand in one part of the globe are filled by 
excess supplies in other parts (Wu, 2006). As an open economy allows for cross-border 
capital flow, liberalization provides an additional mechanism through which shocks to the 
economy are offset, thus leading to lower income stream and asset price variability.2 The 
direct relationship between income stream and asset price variability is evident in 
equation 1 above.  
  The direct relationship between discount rate stability and asset price variability is 
also evident from equation 1.3 Theoretically, the domestic real interest rate equals the 
world real interest rate in a completely open economy. If the world interest rate is more 
stable than the domestic interest rate, economic integration reduces domestic interest rate 
volatility. In fact, given the existence of deeper and more transparent markets in the more 
                                                
2 For example, consider the affect of a negative shock to investment on aggregate demand. The impact of 
the shock is mitigated in an open economy as capital outflow, associated with lower domestic interest rates 
following the shock, causes the domestic currency to depreciate and net exports to rise. 
3 In fact, a direct relationship between the discount rate and asset price volatility has been proven in 
previous literature. See Ender and Onder (2006) and Merges and Binder (2000). Intuitively, lower discount 
rates imply lower risk premia, which in turn increases investor confidence and leads to less risk-averse 
trading behavior. 
Pawan Dhir                      The Impact of Stock Market Liberalization on Emerging Equity Market Volatility    
 7 
advanced economies, which opened up after Bretton Woods in the 1970’s, we expect 
world interest rates to be more stable than those in smaller emerging market economies.  
In addition, convergence of macroeconomic policy across countries and improved 
policy communication would further reduce fundamental risk. During the 1990’s, there 
was broad agreement on the need to reduce fiscal deficits in most countries and the 
desirability to give central banks the primary role of price stability (Meyer et al., 2002). 
Following the adoption of the Euro, most of Europe has moved towards tighter fiscal and 
monetary policy coordination.   
However, if information in the economy is highly asymmetric, liberalization can 
induce greater shocks to the economy, irrespective of changes to domestic fundamentals. 
Under asymmetric information, foreigners are not well informed about the domestic 
economy and shocks to neighboring countries can result in domestic shocks, irrespective 
of domestic fundamentals.  In an economy where information is asymmetric, markets do 
not behave as predicted by standard competitive models, and liberalization could lead to 
episodes of capital flight, and asset market volatility (Stiglitz, 2002). Under asymmetric 
information, open markets may become increasingly vulnerable to international capital 
flight, or herding behavior common to foreign speculation in unstable emerging markets 
(Cho, Kho and Stulz, 1999).  Such contagious behavior is triggered by exposure to 
greater levels of macroeconomic and political risk, which in itself arises from incomplete 
information about an economy. 
Overall, if liberalization results in the reduction of firm-specific systematic risk 
due to risk sharing, then overall market volatility should fall. However if information is 
asymmetric, financial market shocks in neighboring markets result in local market 
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shocks, irrespective of fundamentals. Evidence of the degree of risk sharing or economic 
integration can be measured through the correlation of local market returns with the 
world market (Iwata and Wu, 2005). 
 
2.2 Market Microstructure 
The volatility of a market index can be analyzed as the volatility of a portfolio of 
stocks. The volatility of a portfolio is equal to the weighted average of the volatilities of 
each individual stock in the index.  The likelihood that a price shock to an individual 
stock is offset by an opposite shock to another stock in the index increases with the size 
of the index (Brigham and Ehrhardt, 2005).  If liberalization increases the size of the 
domestic market, either through the issuance of new shares or by increasing the number 
of listed firms, diversification of market risk results in lower volatility levels (Bekaert and 
Harvey, 1997).    
Standard market microstructure models suggest that higher trading volumes 
reduce price volatility. The models describe trading volume as a linear function of the 
number of traders in a market and thus predict a negative relationship between price 
variability and the number of traders (Tauchen and Pitts, 1983). The relationship can be 
seen as follows. Higher trading volumes reduce the inventory risk of market makers and 
allow them to better synchronize buy and sell orders, thus increasing market liquidity. In 
addition, more liquid markets reduce volatility because there exist more traders to take 
the opposite side of the trade. Thus, liberalization has the potential to make markets more 
liquid by increasing trading volumes. With more liquid markets, the price impact of 
liquidity trades is reduced, and price volatility falls.     
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 Pagano (1989) extends this idea to describe the feedback loop between market 
size, trading volumes and liquidity. ‘Noise’ traders make a market more active (or 
increase trading volumes) and such traders are themselves attracted to more active 
markets (Black, 1986).  Since “information” traders like to trade with “noise” traders, 
more “noise” trading is essential to a markets ability to absorb the demand of 
“information” traders. Thus, in the view that liquidity can be described as the absorbent 
capacity of the market, higher trading volumes and liquidity feed positively on each other 
(Pagano, 1989). Higher trading volumes and greater liquidity result in reduced stock 
market volatility. According to Pagano (1989), the self-perpetuating nature of markets 
result in markets either being characterized as liquid with high trading volumes or illiquid 
with low trading volumes.  
Pagano (1989) further describes a feedback loop between market size and 
volatility. The relationship can be seen as follows. Each additional trader generates a 
positive externality for other (actual or potential) traders by decreasing the riskiness of 
the stock; lower risk in turn tends to attract more investors, with the effect of raising 
stock prices and inducing corporations to issue additional equity (Pagano, 1989). Market 
size is then endogenously determined by price volatility- where market size is measured 
both by the number of traders and stock of equities.  
 The interaction between trading volumes, liquidity, market thinness and price 
volatility can produce multiple steady-state equilibria, where markets are either 
characterized by low trade and high volatility or by high trade and low volatility (Pagano, 
1989). Figure 1 below describes the feedback loop. 
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Figure 1 
 
 
 
 
 
 
 
 
 
 
The feedback loop shows that market liquidity levels determine the effect of 
liberalization on volatility. Theory further suggests that since emerging markets are less 
liquid relative to more developed markets, liberalization leads to higher volatility. 
However, this is unlikely as emerging markets attract international investors by providing 
opportunity for portfolio diversification (Bekaert and Harvey, 1995). Moreover, the 
foreign investor’s emerging market of choice depends on market liquidity relative to 
other emerging markets. Thus we might observe converging trading patterns –as 
Pagano’s model suggests –to one group of emerging markets and away from another 
group, which then experiences lower liquidity, lower trading volumes and higher price 
volatility.  Thus, in a regional context, if a given market is less liquid relative to its 
regional counterparts, then the market will exhibit a persistently high level of volatility 
relative to other regional markets. 
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   Overall, macroeconomic theory leads us to believe that liberalization’s impact on 
volatility depends on the information structure in a market. If information is complete, 
economic integration leads to increased macroeconomic risk sharing and reduced stock 
market volatility. However, if information is asymmetric, contagion can increase stock 
market volatility. In addition, theory suggests that liberalization might have a time-
varying effect on volatility. If information becomes less asymmetric over time due to 
economic integration, volatility should decrease in the long-run following liberalization. 
According to market microstructure theory, market liquidity levels determine relative 
volatility levels across emerging markets.  At a regional level, market liquidity 
determines whether a market exhibits high or low volatility relative to other regional 
markets.  The next section describes the previous empirical literature.       
   
3.  Empirical Literature Review 
 
3.1 Indicators of Stock Market Liberalization 
  
Previous empirical literature does not provide a precise definition of stock market 
liberalization, but rather conforms to the general idea that it represents a removal of 
restrictions on foreign investment in the domestic economy. The lack of a precise 
definition or equilibrium models is indicative of the dynamic process of liberalization. 
Though most authors recognize the gradual process, there is a general inability to capture 
the idea empirically. Measuring market integration by the removal of legal restrictions to 
foreign ownership is problematic, as investment restrictions may not have been binding. 
Also, there exist indirect ways to access local equity markets via ADR’s or country funds, 
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prior to the removal of foreign ownership restrictions.4 Finally, due to informational 
concerns, official liberalization might not induce foreign investors to actually invest in 
the emerging market. 
 Most empirical research dates the liberalization either during the month of an 
official announcement or listing of an ADR/ country fund. In order to estimate the date, 
both Henry (2000b) and Jayasuriya (2002) use the month when any of the possibilities 
described occur or when there is an increase in the International Finance Corporation’s 
(IFC) Investability Index of at least 10 percent.5 In fact, both estimate a ‘period of 
liberalization’ that includes the period seven months prior to the first sign of opening to 
seven after the last sign of market opening. The procedure attempts to capture the gradual 
process of liberalization and any affects expected announcements might have on 
volatility.  
Somewhat differently, both De Santis and Imrohoroglu (1997) and Kim and 
Singal (1993) use an index, compiled by the IFC, on the issuance of share capital to 
foreigners to estimate the liberalization date. Most interestingly, Bekaert and Harvey 
(1997) attempt to estimate the gradual process of liberalization by including a variable in 
their estimation that allows the effect of further ADR/country fund launchings to decay 
                                                
4 A country fund is an investment company that invests in a portfolio of assets in an emerging economy and 
issues shares domestically (e.g. in the United States). Each fund provides two distinct market-determined 
prices: the country-fund’s share price on the foreign and domestic market. An American Depository 
Receipt (ADR) issued by a U.S. bank, grants the right to foreign shares that trade on a U.S. Exchange or 
over the counter. ADR’s overcome many indirect investment restrictions associated with investing in 
foreign securities. Trading on the U.S. exchange overcomes information barriers and transaction costs 
associated with trading in emerging markets, even though foreign firms must meet U.S. market listing 
requirements – See Bekaert and Harvey (1997).  
5 The Investability Index is the ratio of the market capitalization of stocks foreigners can hold to the total 
market capitalization. The International Finance Corporation (IFC) compiles the stocks in the index. 
Standard and Poor’s acquired the IFC’s emerging equity market database (EMDB) on September 23, 1999.  
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exponentially.6 Other studies that estimate liberalization as a one-time process, study 
volatility around either the initial liberalization date or latest date during the period 
analyzed.     
  
3.2 Modeling Volatility – Methodologies and Data Types 
  
The most prominent methodology used in modeling volatility is the generalized 
autoregressive conditional heteroscedastic (GARCH) model first proposed by Bollerslev 
(1986). The GARCH model is fit, country-by-country, and often includes dummy 
variables for regulatory shifts. Previous empirical research has also utilized the popular 
event study methodology in finance. Such studies aim to factor out the individual effect 
of liberalization on volatility. By utilizing a dummy variable to represent the period 
before or after the liberalization event, the methodology allows one to estimate the impact 
of liberalization.  
The GARCH methodology can be altered in various ways to provide an 
appropriate model for the volatility distribution of a given country. Using weekly data 
from 1988 to 1996, De Santis and Imrohoroglu (1997) model the conditional variance in 
returns of five different emerging markets by obtaining the residuals from a conditional 
mean equation with an AR (1) term. The variance of the residuals from the mean 
equation is hypothesized to be time varying and a GARCH (1,1) model is used to fit 
them. Estimation is conducted separately before and after the liberalization period. Koot 
                                                
6 The variable introduced to estimate liberalization is Yx(t) = 1-λx(t) / 1-λ , for x= ADR or Country Fund 
launching and  0<λ<1. The size of λ determines how fast the additional impact of further liberalizations 
declines. As the function is increasing and concave, a lower value for λ implies that the additional impact 
of liberalization declines quickly 
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and Padmanabhan (1993) apply the methodology to study Jamaica from 1969-1990, 
using monthly data. Their study allows them to compare conditional mean and volatility 
estimates before and after liberalization. Similarly, in analyzing the Taiwanese Weighted 
Price Index, Kwan & Reyes (1997) use weekly data from 1988 to 1994 and specify the 
conditional mean equation as an MA (1) process. They include a liberalization dummy 
variable in the volatility model and test for its significance.  
Many studies use variants of the standard GARCH methodology to capture 
asymmetric effects on volatility. In a study of 15 emerging markets using monthly data 
from 1984 to 2000, Jayasuriya (2002) uses both the exponential GARCH and Threshold 
GARCH models to primarily describe the leverage effect on volatility.7 In addition, both 
models also capture volatility clustering, the idea that large (small) price changes tend to 
follow large (small) price changes. Most studies utilizing GARCH processes include a 
dummy variable to represent the post-liberalization period. Jayasuriya (2002) includes the 
dummy variable in the mean and variance equations to simultaneously assess the effect of 
liberalization on the level and volatility of returns.  
A popular methodology for modeling the conditional mean in a GARCH process, 
was introduced by Schwert (1989) who included twelve lags of returns and eleven 
monthly dummy variables.8 In a study of fourteen emerging markets, Kim and Singal 
(2000) follow Schwert (1989) and represent volatility from the residuals of this more 
complex mean equation. Various GARCH processes from a GARCH (1,1) to a GARCH 
                                                
7 The leverage effect is the idea that negative shocks have a greater impact on conditional volatility than 
positive shocks of the same magnitude.  A firm’s financial leverage changes when, ceteris paribus, the 
stock price moves. Assuming that the claims of debt holders are limited so that variation in firm value is 
transmitted to equity, a stock price decline decreases the value of equity more than the value of debt and its 
debt to equity ratio increases, making the firm more risky and increasing its volatility 
8 Schwert (1989) considers a longer time-horizon in estimating volatility changes in the S&P composite 
portfolio from 1928-1987. 
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(4,3) are used to fit the volatility distributions pertaining to each country. Similar to De 
Santis and Imrohoroglu (1997) and Koot and Padmanabhan (1993), volatility of the post-
opening months is compared with the volatility of months in the pre-liberalization period.  
Several event studies have also incorporated Schwert’s method to describe 
volatility. Using both monthly and weekly data, Richards (1996) estimates volatility 
separately for each market before constructing an average measure of volatility for all 
emerging markets based on a weighted average of the individual volatilities. In plotting 
the average volatility estimates over the 1975-1994 period, Richards (1996) investigates 
any trends in the results. Somewhat differently, Kim & Singal (1993) use Schwert’s 
(1989) methodology and average the obtained volatilities for each country relative to 
market opening across all countries. In the study of 16 emerging markets using monthly 
data, mean volatility estimates are calculated 12/24 months around the market opening. 
Significant changes in the mean volatility around the event date are then identified. 
Unlike Richards (1996), Levine and Zervos (1998) utilize Schwert’s (1989) method to 
perform an individual country study of 16 emerging markets from 1976 to 1993, using 
monthly data. For each country, tests for a structural break and a significant change in 
volatility at the date of liberalization are performed using the technique of Perron (1989)9.    
In contrast to the previous studies, Grabel (1995) offers a unique way to measure 
volatility in an event study framework. Three separate volatility indexes are calculated 
based on the return-to-normality model and Keynesian perspective on volatility, where 
                                                
9 The technique of Perron (1989) involves using dummy variables in three different models to test for a 
structural break in each volatility series. The first allows for an exogenous change in the level of the series 
after liberalization. The second permits an exogenous change in the growth rate of the series after 
liberalization and the third allows both. Significance of the coefficients is deemed to show a structural shift 
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high index levels correspond to high-volatility periods.10 The two neo-classical indices 
model the volatility of an asset as the magnitude of the deviation from the assets 
fundamental-based return while another index rejects the idea that an asset’s return is 
fundamentally based and simply measures volatility as the magnitude of the assets return 
fluctuations11. The first index involves the ratio of the sum of squared innovations of 
prices divided by the share price index for each year of the post-liberalization period 
divided by the same ratio for the pre-liberalization period. The second index is the ratio 
of the squared innovation in period t to the variance of the innovation over the sample 
period. The third index measures volatility over an interval as the coefficient of 
variation12.   Specifically, the three indices are represented in equations 2, 3 and 4.  
! 
(2)    
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t
(I
t
2" Pre # FL)
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t
where   I
t
2 Pr e#FL and  I
t
2
Post#FL represent squared innovations in stock prices
 at time t  during the pre-liberalization and post liberalization period respectively
SPI
t
 represents the share price index for each year
 
Rejection of the null hypothesis of equal variances is consistent with the expectation of 
increased volatility following liberalization. While Index 1 allows for comparison of 
volatility levels in two separate periods, Index 2 provides a measure of volatility in any 
single period 
                                                
10 In the return-to-normality model, the return to an asset is stated as the sum of the expected return from 
information at time t-1 and the innovation in returns at time t. The expected return is the sum of the 
historical return R’ and some departure from R’ proportional to the previous period’s deviation from R’      
Rt=Et|t-1 + It -> Et|t-1= R’ + θ(Rt-1 - R’) -> Rt=[(1-θ)R’] + θRt-1 + It -> Rt=a+ θRt-1 + It where a=(1-θ)R’ 
11 The deviation in returns (innovation) is obtained from OLS regressions of the annual share price index of 
a country on the previous periods share price index 
12 The coefficient of variation over a time period is the ratio of the standard deviation of returns divided by 
the mean return over the period 
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The mean of the index is unity, implying a period of index value greater than 1 as a 
period of high relative volatility 
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It should be noted that the first two indices should be interpreted with great caution, as 
they assume constant mean, homoskedasticity and no autocorrelation in returns.  
 
3.3 Other Economic Factors Influencing Volatility  
 Several studies aim to factor out the effect of liberalization by controlling for 
other economic factors in the volatility equation. Most notably, Bekaert and Harvey 
(1997) propose a pooled cross-sectional time-series model, where the control variables 
represent a country’s level of asset concentration, stock market development, 
microstructure effects and macroeconomic influences. Underlying their approach is the 
view that the dominant effect of a market opening, regardless of the nature of the 
liberalization, should be similar across countries.  
Unique to the analysis, is the measure of the cross-sectional standard deviation of 
returns within each index as a proxy for the diversity of the industrial sector.13 According 
to Bekaert & Harvey (1997), as a market becomes more mature, there is often less 
                                                
13 In the volatility model of Ross (1989), where volatility is linked to the rate of information flow, the same 
variable is used to measure the amount of information being revealed about stocks traded. 
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reliance on one particular sector, which increases the cross-sectional standard deviation 
across sectors. The results confirm their theoretical view in addition to finding that the 
positive effect of increases in the cross-sectional standard deviation on volatility is 
mitigated when the market is small. In addition, they find the exchange rate volatility to 
significantly effect return volatility. Similarly, in a study on the relationship between 
exchange rate volatility and return volatility, Karoui (2006) model both volatility types 
using a GARCH (1,1) model and find a positive relationship when regressing the return 
volatility on the exchange rate volatility.  
In a related study of 37 international markets from 1973 to 1999, Xing (2004) also 
performs a pooled cross sectional time-series analysis in determining why volatility 
differs across countries. Similar factors are controlled for in comparison to Bekaert & 
Harvey (1997), though the inclusion of the average education level of investors in a 
country is unique to her study. Xing (2004) expects better-educated people to behave 
more rationally and her results confirm the negative relationship between education and 
volatility.             
 It is well known that liquidity affects the variance in returns via greater risk 
inherent in illiquid markets. Both Bekaert & Harvey (1997) and Xing (2004) proxy 
liquidity levels with the number of stocks listed and market size. The general view that 
larger markets provide greater liquidity benefits and greater opportunity for large shocks 
to offset one another are supported by their results.  
In contrast to previous research, Merges and Binder (2000) propose a unique 
volatility model, where the stock market volatility is positively related to price level 
uncertainty, the riskless interest rate, a risk premium term and negatively related to the 
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ratio of expected profits to expected revenues.14 Intuitively, the ratio of expected profits 
to expected revenues captures the effect of financial and operating leverage on volatility. 
Higher levels of debt or operating costs reduce expected profits and, according to their 
model, increase market volatility. They also point out that the ratio of expected profits to 
expected revenues is capable of explaining the countercyclical behavior of stock market 
volatility as, at the start of most contractions, the expected profit per dollar of revenue 
decreases, which according to the model increases volatility.       
  
3.4 Results 
Table 1 provides summary of the empirical literature on the effects of stock 
market liberalization on volatility in emerging equity markets.  
 
 In accordance with theory, empirical evidence provides ambiguous results on the 
effects of stock market liberalization on volatility. Levine and Zervos (1998), Koot and 
Padmanabhan (1993) and Jayasuriya (2002) find volatility to significantly increase in 
most emerging economies after liberalization while Bekaert and Harvey (1997), Kwan 
and Reyes (1997) and, Kim and Singal (2000) find volatility to significantly decrease. 
Additionally, De Santis and Imrohoroglu (1997) find no obvious relationship between 
stock market liberalization and volatility while Richards (1996) states that on average, 
there is no tendency for an increase in volatility.  
The varying results across literature epitomize the methodological issues and 
different econometric techniques used in studying the effect of liberalization. Though 
most of the literature utilizes a univariate GARCH approach, while controlling for past 
                                                
14 Specifically, the standard deviation σs = σe(1 + rf  + τ) /  [E(π)/QE(p)] 
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return values in the conditional mean equation, the definition of liberalization varies 
vastly across studies. Jayasuriya (2002) and Bekaert & Harvey (1997) control for 
fundamental factors affecting volatility. However, Jayasuriya (2002) uses dummy 
variables to test the impact of liberalization in the specifically defined post-liberalization 
period while Bekaert & Harvey (1997) control for the gradual nature of liberalization. 
Additionally, Jayasuriya (2002) uses an asymmetric GARCH model while Bekaert & 
Harvey (1997) perform a cross-sectional time series analysis where volatility estimates 
for variables are obtained from a more sophisticated SPARCH model.15 Such 
methodological differences are likely to provide different results.         
  
 
 
 
 
 
 
 
 
 
 
                                                
15 The Semi-Parametric (SPARCH) model allows the coefficients in a standard GARCH model to vary 
through time. Coefficient weights on local and world variables are dependent on the degree of market 
integration. Bekaert & Harvey (1997) use this model to obtain stock market and exchange rate volatility 
estimates to be used in a cross-sectional time series analysis. 
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TABLE 1: Summary of Empirical Literature 
Paper Study Liberalization Indicator Liberalization 
Date 
Methodology Results 
Jayasuriya 
(2002) 
 
 
15 Emerging 
Markets from  
1984-2000 
using monthly 
data 
Month when the either of 
the following occurred:  
 
Establishment of an ADR, 
Country Fund or IFC 
Investability Index rises 
atleast 10% 
 
Period of 
Liberalization 
  
(T-7) – (T+7) 
EGARCH and 
TGARCH.  
Check for significance 
of the PostLib Dummy 
Variable  
 
Volatility increases after 
liberalization in most countries 
Kim & 
Singal 
(2000) 
14 Emerging 
Markets. 
Looks at 10 
years around 
liberalization 
for each 
country with 
monthly data 
Foreign capital flow 
restriction removal 
Initial 
Liberalization 
date listed by 
IFC  
Different fits from 
GARCH (1,1) –
GARCH (4,3). Monthly 
volatility estimates 
before liberalization 
compared to 
corresponding post-
liberalization estimates 
Volatility eventually decreases 
about 2/3 years after 
liberalization 
Levine & 
Zervos 
(1998) 
16 Emerging 
Markets from 
1976-1993 
using monthly 
data 
 
Removal of restriction on 
capital flows 
Major dates 
listed by IFC 
Schwert (1989) 
Test for a structural 
break on the market 
opening date using the 
technique of Perron 
(1989) 
Volatility is generally higher 
after market opening 
Bekaert & 
Harvey 
(1997) 
17 Emerging 
Markets from 
1976 –1992 
using monthly 
data 
Introduction of ADR, 
Country Fund or structural 
break in the series of the 
ratio of U.S ownership to 
market cap 
Dates from 
Bekaert (1995) 
Pooled Cross-sectional 
time-series with σ2 
estimates for each 
country obtained from a 
GARCH (1,1) model. 
Significance of a 
Liberalization Dummy 
variable is checked  
Stock Market liberalization 
reduces volatility across 
countries  
De Santis 
& 
Imrohorog
lu (1997) 
5 Emerging 
Markets from 
1988 – 1996 
using weekly 
data 
Increased issuance of share 
capital to foreigners  
Date of a 
significant 
increase in share 
capital 
GARCH (1,1) model 
estimated separately for 
a period before and 
after liberalization to 
check for significant 
conditional volatility 
estimates 
No relationship between stock 
market liberalization and 
volatility  
Kwan & 
Reyes 
 (1997) 
Study of 
Taiwan from 
1988 to 1994 
using weekly 
data 
Foreign Investment 
Restrictions removed 
January 1991 GARCH (1,1) model. 
Checked for 
significance of 
liberalization dummy 
variable 
Liberalization significantly 
reduces volatility  
Grabel 
(1995) 
6 Emerging 
Markets from 
1984-1993 
using monthly 
data 
Financial Liberalization 
program initiated  
Date of initiation  Three volatility indexes 
calculated based on 
neo-classical and 
Keynesian perspectives. 
Mean estimates 
compared before and 
after liberalization 
Increased volatility from 
Chile, Colombia, Venezuela 
and Korea. Mixed results from 
Argentina and Philippines  
Kim & 
Singal 
16 Emerging 
Markets. 
Increase in the issuance of 
share capital 
Latest 
liberalization 
Schwert (1989). 
Volatility estimates 
Volatility not different 12 
months after liberalization but 
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 (1993) Looks at 12/24 
months around 
market 
opening with 
monthly data 
date  12/24 months before 
liberalization compares 
to mean estimates after 
liberalization  
significantly lower 24 months 
after liberalization  
Koot & 
Padmanab
han 
(1993) 
Study of 
Jamaica from 
1969-1990 
using monthly 
data 
 
Foreign participation 
invoked through 
Liberalization program 
December 1982 GARCH (1,1) model 
run separately before 
and after liberalization. 
Mean volatility 
estimates are then 
compared  
Volatility is significantly 
higher after liberalization   
 
4. Methodology 
 
We first take a basic GARCH approach to test the overall impact of liberalization 
on volatility.16 A liberalization and post-liberalization period is constructed to test for 
differing short-run and long-run effects on volatility following initial market opening. We 
then control for other local and world factors affecting volatility, in order to determine 
whether the impact of liberalization is robust to our theoretical specification. Due to the 
variety of approaches taken in previous literature, we compare results from two popular, 
yet very different methodologies proposed. 
   
4.1 Univariate Models 
 We define the short-run following initial market opening by constructing a 
‘period of liberalization’ for each country, as in Jayasuriya (2002). Since each country 
exhibits different market openings over a certain period of time, we construct our 
liberalization period as the time between the first sign of a market opening to the last sign 
                                                
16 Squared residuals from an OLS model fit to asset and market returns typically display a high degree of 
serial correlation and heteroscedasticity –See Enders (1995). Market returns from all countries in our study 
are consistent with this robust finding. We therefore estimate GARCH models to correct for serial 
correlation and heteroscedasticity displayed in the squared residuals.     
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of opening.17 Any initiation of a country fund, official policy decree or jump in the IFC’s 
Investability Index is regarded as a sign of market opening.18 Including the jump in the 
Investability Index as a sign of opening allows us to directly estimate the impact of 
increased foreign participation on market volatility. Thus, the short-run following 
liberalization is the period over which additional ADR’s/ Country Fund’s are issued and 
when the portion of the stock market open to foreign speculation is still significantly 
changing. The post-liberalization period represents the time period following the last sign 
of market opening, and represents the long-run horizon following initial market opening. 
Appendix 1 contains the liberalization and post-liberalization dates for the countries in 
our sample.  
 The degree of liberalization varies across countries depending on the number and 
size of ADR’s or country funds issued, as well as on the market share open to foreign 
trading. More importantly, the magnitude of foreign trading in an emerging market 
changes over time and is difficult to measure. An ideal measure for liberalization would 
measure the varying degree of foreign speculation following initial market opening.19 
Unfortunately, such ideal variables do not exist or were not available to us.   
 Though our liberalization measure captures the time period of liberalization for 
each country, it does not account for cross-sectional differences in the degree of 
liberalization or foreign trading in emerging markets.  
 
 
 
 
                                                
17 We use the same market opening signs as in Jayasuriya (2002). 
18 The IFC Investability index is the ratio of stocks available to foreigners relative to all stocks in the 
market. 
19 The ratio of foreign trading volume to total trading volume would have been ideal  
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Model 1 
 
 
 We utilize the Generalized Autoregressive Conditional Heteroscedasticity Model, 
first proposed by Bollerslev (1986) to model volatility. In general, we fit an ARMA (1,1)- 
GARCH (1,1) model to each country, with dummy variables representing the 
liberalization and post-liberalization period for each country. The empirical specification 
is described by equations (5)- (7).  
! 
(5)                            r
t
="1rt#1 + $1%t#1 + %t
(6)                                    %
t
= h
t
1/2&
t
(7)        h
t
='0 +'1ht#1 + (1%t#1
2
+)1LibPert +)2PostLibt
 
 
Equation (5) represents the conditional mean equation, while ht is the conditional 
variance. ε t → N(0, ht) while ν t represents the standardized error value with zero mean 
and unit variance. rt represents the return on a market index at time t, while LibPert 
represents a dummy variable for the period of liberalization, while PostLibt represents 
the post-liberalization period.  The specification allows us to test whether volatility 
significantly increased or decreased following liberalization in the short-run and long-
run, by testing the coefficient on Libt and PostLibt. Additionally, the difference in the 
coefficients between the liberalization and post-liberalization dummy variables will 
allows us to test whether liberalization’s impact on volatility is time-varying. 
  
4.2 Multivariate Models 
 Building on previous work, we test two different empirical specifications to 
analyze the effect of liberalization, while controlling for the fundamental sources of 
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emerging stock market volatility. The empirical specification for each model is derived 
from the theoretical determinants of volatility described in section 2. Table 2 below 
summarizes the theoretical reasoning behind our specification.  
 
Table 2 
Stock Market Volatility 
Variable Expected Sign Explanation 
Real Output 
Volatility 
Positive Stock prices are a function of the discounted 
present value of future income streams. Greater 
income stream volatility results in greater return 
volatility  
Market Liquidity Negative There exists a positive feedback loop between 
market size, liquidity and trading volumes. As the 
‘absorbent capacity’ of a market rises, shocks are 
more likely to offset each other 
Exchange Rate 
Volatility 
Positive Returns are dependent on currency values. 
Fluctuations in exchange rates extend to asset 
return fluctuations. In addition, the effect of 
capital flow stability directly effects exchange rate 
and stock market volatility in an open economy 
Inflation  Positive  Lower inflation rates reduce the risk-premium on 
discount rates and increase confidence regarding 
price stability. Price stability leads to lower asset 
price volatility 
World Market 
Volatility 
Negative Market integration results in risk sharing and 
reduces volatility. Higher correlation with less 
volatile developed markets also reduces volatility 
Liberalization  Ambiguous Contradicting arguments based on the degree of 
information asymmetry  
 
 
Model 2 
The concepts described above are controlled for in the conditional mean equation of the 
GARCH (1,1) specification.  The conditional mean equation is specified to include local 
and global variables affecting returns and thus volatility. The empirical specification is 
described by equations (8)- (10).  
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where µ t = f (Real Output Growth, Market Liquidity, Exchange Rate Changes, Inflation, World 
Market Return) 
 
We specifically test whether the coefficients on Lib and PostLib significantly change 
after controlling for fundamentals.   
Jayasuriya (2002) uses the same methodology in her study. Bekeart and Harvey (1997) 
take this approach to obtain conditional market volatility estimates to be used as a 
dependent variable in a cross-sectional time series regression.  They control for World 
and local factors affecting volatility in the conditional mean equation using a more 
sophisticated SPARCH model, where the coefficients in the conditional mean equation 
are time varying.   
  
Model 3    
 We describe the following single equation model for volatility. It should be noted 
that this single equation approach is drastically different from the basic GARCH models 
used in Model 1 and 2. Model 3 controls for the fundamental determinants of volatility 
described in Table 1 and analyzes the effect of liberalization on volatility.      
Stock Market Volatility=f (Real Output Volatility, Market Liquidity, Exchange 
Rate Volatility, Inflation, World Market Volatility, Liberalization Dummy, Post-
Liberalization Dummy)  
 
This single equation approach is similar to Xing (2004) and Bekeart and Harvey (1997). 
Bekeart and Harvey (1997) perform a cross-sectional time series analysis, whereas we 
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run country-specific time series regressions. Stock market volatility is estimated through 
an ARMA (1,1) – GARCH (1,1) model.  
 
5. Actual Data 
 Country specific time-series data are used for the purposes of this study. Monthly 
index returns and market capitalization values for 14 emerging markets were collected 
from the IFC’s Emerging Equity Market Database (EMDB).  Returns were calculated 
from the IFC Price Index in dollar denominated terms. For the majority of the sample, 
data was collected from 1976 to 2006. However due to data unavailability, returns for 
Colombia, Malaysia, Philippines and Venezuela were collected from 1985 to 2006. Data 
for Jordan encompass the period from 1978 to 2006 while returns for Turkey are from 
1987 to 2006. Stock market liberalization dates were obtained from Jayasuriya (2002) 
and Henry (2000b). 
 Conditional volatility estimates for seasonally adjusted industrial production 
growth are obtained from a MA (1)-GARCH (1,1) process, and serve as a measure of real 
output volatility. Seasonally adjusted industrial production growth is used as a proxy for 
real output growth in the conditional mean equation of Model 2.   
 Market liquidity is measured by the trend in the ratio of market capitalization to 
industrial production. A more ideal measure would estimate the ratio of market 
capitalization to GDP, as used by Bekaert and Harvey (1997). However, as monthly GDP 
estimates are unavailable, industrial production values are used as estimates. Specifically, 
we are interested in the trend of this ratio. The trend in the ratio accounts for the rise in 
market size relative to overall economic growth over time. The greater the ratio the more 
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likely financial markets can absorb increased demand associated with economic growth, 
thus making the market more liquid. As markets open up to foreign speculation the 
upward trend in liquidity reduces volatility.   
 We measure exchange rate changes through the volatility of the nominal 
exchange rate in Model 1.  Conditional volatility estimates of the nominal exchange rate 
are obtained from a MA (1)-GARCH (1,1) process. Capital flow stability directly impacts 
exchange rates and thus stock market volatility in an open economy. Exchange rate 
variability could also proxy for inflation variability (Bekaert and Harvey (1997). Higher 
inflation variability implies greater discount rate variability and asset price variability. 
Exchange rate growth measures exchange rate risk in the conditional mean equation in 
Model 2. Growth in the exchange rate represents depreciation in the nominal exchange 
rate.    
 The Inflation rate is measured by the growth in the consumer price index (CPI). 
Lower inflation rates reduce risk premia on interest rates and smaller changes to the CPI 
increase confidence regarding price stability.  
 The return to the world market represents a potentially important shock to 
emerging stock market returns. The S&P 500 market return is used as a proxy to the 
World Market return. Both the S&P 500 and emerging market returns respond to the 
same world economic fundamentals. Correlation between the S&P 500 return and 
emerging market returns reflects the degree of market integration or fundamental risk 
sharing between the two markets.   
 Monthly data for industrial production, nominal exchange rates and CPI were 
obtained from the February 2007 edition of the IMF’s International Financial Statistics 
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CD-ROM. Consistent monthly data was available through January 2006. Monthly returns 
to the S&P 500 index were calculated with data from the Wharton Research Data 
Services (WRDS).  
Table 3: Model 2 Variable Description 
 
Concept  Variable Source 
Real Output Growth Seasonally Adjusted Industrial 
Production Growth Rate  
IMF 
Market Liquidity Trend in (Market 
Capitalization/Industrial 
Production)  
EMDB 
Exchange Rate Return % Δ Exchange Rate  IMF 
Inflation  % Δ CPI  IMF 
World Market Return S&P 500 Return  WRDS 
Liberalization Liberalization Period Dummy 
Variable 
Henry 
(2000b) 
Post-Liberalization Post-Liberalization Dummy 
Variable 
Henry 
(2000b) 
 
Table 4: Model 3 Variable Description 
Concept  Variable Construction of Variable Source 
Real Output Volatility Volatility of Seasonally Adjusted 
Industrial Production Growth 
Rate  
Conditional Volatility of Seasonally Adjusted 
Industrial Production Growth estimated in a 
MA (1)- GARCH (1,1) setup  
IMF 
Market Liquidity Trend in (Market 
Capitalization/Industrial 
Production)  
Predicted values from fitting appropriate time 
trend to he ratio of Market Capitalization to 
Industrial Production  
EMDB 
Exchange Rate Volatility Volatility of Exchange Rate Conditional Exchange Rate Volatility estimated 
in a MA (1)-GARCH (1,1) setup 
IMF 
Inflation  % Δ CPI  % Δ CPI  IMF 
Market Integration Volatility of S&P 500 Conditional Volatility of S&P 500 Returns 
estimated in a MA (1)-GARCH (1,1) setup 
WRDS 
Liberalization Liberalization Period Dummy 
Variable 
Period from first sign of Liberalization to last 
sign of liberalization (See Appendix 1) 
Henry 
(2000b) 
Post liberalization Post-Liberalization Period 
Dummy Variable 
Period following the last sign of liberalization Henry 
(2000b) 
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The graphs provided in Figure 2 below show conditional volatility levels in 
different Latin American and Asian countries over the period from February 1976 to 
December 2006.20 Importantly, they provide a visual picture of the time-varying nature of 
volatility. Red marked lines indicate the period of liberalization for each country.  
Conditional volatility levels appear to follow a similar time path in most Latin 
American countries. A pattern of rising volatility, coinciding with a volatility spike 
around 1989, followed by reduced volatility levels can be seen in Argentina, Brazil and 
Mexico. The liberalization period coincided with increased volatility in Argentina, Brazil 
and Colombia whereas Mexico liberalized shortly after recovering from the highly 
volatile period. Colombia is the only Latin American country in our sample where 
volatility levels generally increased following liberalization. On the other hand, 
conditional volatility was decreasing prior to liberalization in Chile and continued to 
decrease following their liberalization period.  
Interestingly, the Mexican Peso crisis in 1994 did not coincide with a volatility 
spike for most of the Latin American countries. In Mexico, there exists a spike in 1995, 
though this can be justified given that the crisis originated there. It should also be noted 
that all Latin American stock markets experienced a volatility spike in 1998, coinciding 
with currency depreciations. In comparison to other emerging economies, Argentina 
appears to have experienced very high volatility levels prior to liberalization and a sharp 
volatility spike around 1989. The spike appears to coincide when President Carlos 
Munem took office in 1989. The Argentine economy was in a critical state at the time, 
with large amounts of external debt, output plummeting and inflation at an annual rate of 
3,080% (Bulmer- Thomas, 2003).    
                                                
20 Conditional volatility estimates were obtained from a ARMA (1,1) –GARCH (1,1) model 
Pawan Dhir                      The Impact of Stock Market Liberalization on Emerging Equity Market Volatility    
 31 
 Volatility appears contagious during highly volatility periods. Stiglitz (2002) 
points to this fact in arguing against liberalization. Overall, the Latin American markets 
either exhibit persistently higher or lower levels of volatility following liberalization. 
Theoretically, multiple equilibria could be due to differing liquidity levels across markets 
(Pagano, 1989).  
 The South and South- East Asian countries also appear to follow a similar 
volatility time path. Most noticeably, all the south-east Asian countries experience a 
volatility spike around the onset of the ’97 Asian crisis. Stiglitz (2000) argues that this is 
another example of international transmission of contagious shocks as a result of 
liberalization. The figures suggest this might the case, though a more formal analysis of 
economic fundamentals in the south-east Asian countries at the time is needed to make 
any formal conclusion regarding the effects of liberalization.  
Conditional volatility appears to fall more rapidly in Malaysia and the Philippines 
following the crisis. The liberalization period coincided with increased volatility in 
Thailand. Additionally, the volatility spike at the onset of the Asian crisis appears to be 
more persistent in Thailand relative to other south-east Asian markets. Higher volatility 
in Thailand can be justified with their relatively more recent liberalization period.  
 Conditional volatility levels do not appear to have significantly risen following 
liberalization in India and Zimbabwe.  India experienced a volatility spike shortly 
following liberalization. Though volatility levels have fallen since the spike, volatility 
does not appear to have fallen relative to the pre-liberalization period. In Zimbabwe, 
conditional volatility remained relatively constant until around 2003, when U.S. President 
George W. Bush approved measures for economic sanctions to be leveled against 
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Mugabe and other high-ranking Zimbabwe politicians, freezing their assets and barring 
Americans from engaging in any transactions with them. There appears to be a structural 
shift towards greater overall volatility ever since.   
Overall, stock market volatility appears to have fallen during the post-
liberalization period relative to the pre-liberalization period in Chile and Mexico. In 
Malaysia and the Philippines, volatility appears to have significantly fallen during the 
post Asian crisis period relative the pre-liberalization period. The effect of stock market 
liberalization appears to differ across countries.  Our empirical results provide a formal 
analysis on the impact of stock market liberalization on market volatility.  
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Figure 2 
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ASIA 
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OTHER 
 
 
 
 
 
 
 
 
 
6.Results  
6.1 Time-Varying effect of Liberalization 
 Tables 5 and 6 below provide the regression results from the ARMA (1,1) - 
GARCH (1,1) model specified for each country, with Liberalization and Post-
Liberalization dummy variables in the conditional variance equation. The results support 
previous empirical work in showing the differential impact of liberalization on volatility 
across countries. On average, conditional volatility estimates were significantly lower 
during the post-liberalization period in Argentina, Chile and Mexico during the period 
from 1978-2006. This result is consistent for Argentina and Mexico over the period from 
1985 to 2006.  
            Liberalizations impact is significantly time-varying in Argentina as the market 
was on average about 1.56 percentage points more volatile during the liberalization 
period, but about 1.38 percentage points less volatile during the post-liberalization period. 
Similarly, liberalizations effect on volatility is significantly time-varying in Chile, 
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Philippines and Zimbabwe over the period 1976 to 2006. Though volatility did not 
significantly change during the liberalization period relative to the pre-liberalization 
period, volatility significantly fell in the post-liberalization period relative to the pre-
liberalization period in Chile and the Philippines. Furthermore, conditional volatility 
levels were, on average, over 2 percentage points higher during the post-liberalization 
period in Zimbabwe. 
 The Philippines is the only Asian country to have experienced a significant 
average reduction in conditional volatility during the post-liberalization period. When 
comparing results over the period from 1978 – 2006, liberalization did not have a 
significant impact in any of the other Asian countries. However, results from the 1978-
2006 period suggest conditional volatility increased during both the liberalization and 
post-liberalization period in India and Thailand. Higher volatility in Thailand can be 
justified given their more recent period of liberalization and continued fall-out form the 
Asian crisis. 
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Table 5: Univariate GARCH Model 1a Estimates – Different Country Time-Periods 
Dependent Variable is the conditional variance from Model 1 
Lib and Post-Lib represent the coefficients the liberalization and post-liberalization dummy variables  
News Shock (α1) and Volatility Persistence (β1) are the coefficients on the ARCH and GARCH terms  
Overall Shock (α1 +β1) is the sum of the coefficients on the ARCH and GARCH terms   
Results for Colombia, Malaysia and the Philippines are from the period February 1985 to December 2006.   
Results for Jordan are from the period January 1978 to December 2006 
Results for other countries are from February 1976 to December 2006 
  
 Lib Post-Lib News Shock 
Volatility 
Persistence  
Overall 
Shock 
Sample 
Size 
Log 
Likelihood 
Prob> 
   χ2 
LATIN AMERICA 
Argentina 1.30
*** 
        (0.21) 
-1.64*** 
(0.17) 
0.15 
(0.05) 
0.56 
(0.11) 
0.71 
 
371 
 
109.5 
 
0.58 
 
Brazil -0.108 
(1.08) 
0.162 
(1.08) 
0.11** 
(0.04) 
0.87*** 
(0.04) 
0.98 
 
371 
 
203.8 
 
0.62 
 
Chile -0.85 
(0.60) 
-1.21*** 
(0.45) 
0.08** 
(0.04) 
0.88*** 
(0.05) 
0.96 
 
371 
 
395.4 
 
0 
 
Colombia 0.84
*** 
(0.28) 
0.51** 
(0.22) 
0.11*** 
(0.07) 
0.64*** 
(0.24) 
0.75 
 
263 
 
296.3 
 
0 
 
Mexico -0.97
** 
(0.45) 
-0.71*** 
(0.19) 
0.13*** 
(0.05) 
0.72*** 
(0.09) 
0.86 
 
371 
 
324.0 
 
0.02 
 
SOUTH/SOUTH-EAST ASIA 
Korea -0.08 
(0.48) 
-0.23 
(0.34) 
0.20*** 
(0.05) 
0.73*** 
(0.06) 
0.93 
 
371 
 
351.7 
 
0 
 
Malaysia -0.61 
(1.21) 
-1.17 
(1.16) 
0.23*** 
(0.05) 
0.75*** 
(0.06) 
0.98 
 
263 
 
302.9 
 
0.75 
 
Philippines -0.37 
(0.34) 
-1.37*** 
(0.37) 
0.13*** 
(0.05) 
0.80*** 
(0.08) 
0.93 
 
263 
 
255.2 
 
0.02 
 
1.29*** 0.75* 0.16*** 0.75*** 0.91 371 388.2 0 Thailand 
(0.22) (0.39) (0.04) (0.05)     
1.06*** 0.97*** 0.13** 0.50** 0.63 371 439.4 0.23 India 
(0.21) (0.19) (0.06) (0.22)     
OTHER 
-0.41 0.29 0.12*** 0.81*** 0.94 346 544 0 Jordan 
(0.68) (0.33) (0.03) (0.05)     
0.00    2.39*** 0.04 0.06 0.10 371 222.7 0 Zimbabwe 
(0.18) (0.12) (0.05) (1.19)     
Note:  
Standard errors are in parentheses for all parameters 
*, **, *** represent significance at the 1,5 and 10% level respectively  
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Table 6: Univariate GARCH Model 1 Estimates – 1985-2006 
Dependent Variable is the conditional variance from Model 1 
Lib and Post-Lib represent the coefficients the liberalization and post-liberalization dummy variables  
News Shock (α1) and Volatility Persistence (β1) are the coefficients on the ARCH and GARCH terms  
Overall Shock (α1 +β1) is the sum of the coefficients on the ARCH and GARCH terms   
Results for other countries are from February 1985 to December 2006 
  
 Lib Post-Lib News Shock 
Volatility 
Persistence  
Overall 
Shock 
Sample 
Size 
Log 
Likelihood 
Prob> 
   χ2 
LATIN AMERICA 
Argentina 1.56
*** 
(0.28) 
-1.38*** 
(0.23) 
0.18** 
(0.06) 
0.50*** 
(0.12) 
0.68 
 
263 
 
122.4 
 
0.98 
 
Brazil -  
- 
 
- 
 
- 
 
- 
 
- 
 
- 
 
- 
 
Chile 0.06 
(0.43) 
-0.33 
(0.43) 
0.02 
(0.05) 
0.14 
(3.00) 
0.16 
 
263 
 
331.8 
 
0 
 
Colombia 0.84
*** 
(0.28) 
0.51** 
(0.22) 
0.11*** 
(0.07) 
0.64*** 
(0.24) 
0.75 
 
263 
 
269.3 
 
0 
 
Mexico -1.43
** 
(0.52) 
-1.12** 
(0.36) 
0.13** 
(0.06) 
0.70*** 
(0.13) 
0.82 
 
263 
 
246.5 
 
0.15 
 
SOUTH/SOUTH-EAST ASIA 
Korea -0.21 
(0.53) 
-0.31 
(0.47) 
0.28*** 
(0.07) 
0.60*** 
(0.10) 
0.88 
 
263 
 
243.6 
 
0.84 
 
Malaysia -0.61 
(1.21) 
-1.17 
(1.16) 
0.23*** 
(0.05) 
0.75*** 
(0.06) 
0.98 
 
263 
 
302.9 
 
0.75 
 
Philippines -0.37 
(0.34) 
-1.37*** 
(0.37) 
0.13*** 
(0.05) 
0.80*** 
(0.08) 
0.93 
 
263 
 
255.2 
 
0.02 
 
1.23 0.57 0.15*** 0.77*** 0.92 263 233.1 0.3 Thailand 
(1.01) (1.05) (0.05) (0.06)     
-0.63 -0.66 0.11 0.32 0.43 263 269.1 0.14 India 
(0.74) (0.73) (0.07) (0.50)     
OTHER 
0.21 0.48 0.21*** 0.74*** 0.95 263 428.1 0 Jordan 
(0.93) (0.43) (0.05) (0.05)     
0.97** 2.93*** 0.09*** 0.86*** 0.95 263 145.5 0 Zimbabwe 
(0.48) (0.36) (0.03) (0.03)     
Note:  
Standard errors are in parentheses for all parameters 
*, **, *** represent significance at the 1,5 and 10% level respectively 
  
The GARCH (1,1) model also provides estimates of the autoregressive persistence of 
conditional volatility as well as how responsive conditional volatility is to shocks in the 
information process (News Shock). As is typical of asset returns, “news” shocks have a 
significant pronounced effect on volatility in the subsequent month for almost all 
countries in the sample. The exceptions include Chile and India over the 1985-2006 
period and Zimbabwe during 1978-2006.  Similarly, with the exception of India, return 
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volatility displays a significantly high level of first order autoregressive persistence. For 
all countries in our sample, the coefficient on the autoregressive term is larger and closer 
to 1 than the coefficient on the autoregressive moving average term (β1) in the 
conditional variance equation. Thus, an average shock to the volatility process has a more 
pronounced effect on volatility in the subsequent period than the average innovation to 
information (non-fundamental shocks to returns) in the market. Figure 3 below displays 
the coefficient estimates on the moving average (β1) and autoregressive (α1) components 
in the heteroskedastic variance equation from the GARCH (1,1) model from table 5. The 
figure displays the larger coefficient on α1 relative to β1, as well as the overall effect of a 
shock in period t-1  (α1 + β1) on volatility in period t. For all countries in our sample, the 
sum of α1 + β1 is very close to 1, implying a high degree of persistence.     
 
 
 
 
 
Figure 3 
News Shock represents the coefficient on β1 in Model 1. It describes the effect of a non-fundamental shock to 
returns in period t-1on volatility in period t. 
Volatility Persistence represents the coefficient on α1 in Model 1. It describes the degree of first-order 
autoregressive persistence in the return variance. 
Overall Shock represents the sum of α1 and β1.  It describes the total effect of a shock in period t-1 on volatility 
in period t. The closer the sum is to 1, the greater the persistence of an average shock. 
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Overall, the results provide evidence that liberalization has a differential impact on 
volatility across countries. Furthermore, the evidence suggests liberalizations impact on 
volatility is not time-varying in most countries. With the exception of Argentina and the 
Philippines, market opening either had a consistently significant positive, negative or 
negligible impact on volatility during both the liberalization and post-liberalization 
period. Figure 4 below displays the coefficient estimates on the Lib and Post-Lib dummy 
variables from Table 5. 
 
 
 
Following Bekeart  & Harvey (1997) and Jayasuriya (2002), we now control for 
fundamental factors affecting volatility. In testing this hypothesis, we incorporate two 
different approaches from previous literature. First, we extend the univariate GARCH 
analysis by controlling for fundamentals in the conditional mean equation. Volatility is 
now a function of non-fundamental or unexpected shocks to returns. Second, we 
empirically test a single equation model that controls for the same fundamental factors 
that effect stock market volatility.  
Figure 4 
Lib represents the coefficient estimate on Libt from Table 5. 
Post-Lib presents the coefficient estimate on Post-Libt from Table 5. 
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6.2 Determinants of Volatility 
We now control for the fundamental factors effecting volatility, in order to test if 
the effect of liberalization is robust to our theoretical specification. By controlling for the 
fundamental determinants, we attempt to limit any bias in our coefficient estimates on the 
liberalization or post-liberalization period dummy variables. If model 1 estimates were 
biased, model 2 provides more precise estimates in analyzing the time-varying nature of 
volatility following liberalization.      
Table 7 below shows the coefficient estimates from Model 2. The coefficient on 
the post-liberalization dummy is significantly negative for Malaysia and Mexico, while it 
is significantly positive for India. In fact, the results suggest that controlling for the 
sources of volatility implies liberalization has a time-varying effect on volatility 
following liberalization in Malaysia and Mexico. The coefficient on the liberalization 
dummy is insignificant while the post-liberalization dummy is negatively significant. 
Further, volatility levels were less positive or more negative during the post-liberalization 
period relative to the liberalization period in all countries. Further with the exception of 
Colombia and India, volatility levels have fallen following liberalization. Volatility is 
significantly higher following liberalization only in India. However, given India’s more 
recent liberalization, lower volatility in the post-liberalization period relative to the 
liberalization period is encouraging.  
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Table 7: Model 2 – GARCH Model Estimates 
Time Period from February 1985 to December 2006 
Dependent variable in Conditional Mean equation is the return to domestic market index at month t 
Dependent variable in the Conditional Variance equation is the volatility of returns at month t 
Industrial Prod Growth represents monthly growth in the de seasoned Industrial Production index  
Mkt Cap/Ind Prod represents the trend in the ratio of Market Capitalization to Industrial Production  
 LATIN AMERICA SOUTH/ SOUTH EAST ASIA 
 Chile Colombia Mexico Korea Malaysia India 
Conditional Mean Equation      
Constant 0.052
** 
(0.02) 
0.047** 
(0.02) 
0.020 
(0.01) 
0.021 
(0.02) 
0.002 
(0.01) 
0.017*** 
(0.01) 
       
Industrial Prod 
Growth 
0.128 
(0.10) 
-0.030* 
(0.09) 
-0.106 
(0.09) 
0.064 
(0.20) 
0.066 
(0.09) 
0.284*** 
(0.10) 
       
Mkt Cap/Ind Prod 
Trend 
0.000** 
(0.00) 
0.000 
(0.00) 
0.000 
(0.00) 
0.000 
(0.00) 
0.000 
(0.00) 
0.000 
(0.00) 
       
Exchange Rate 
Growth 
-0.373*** 
(0.06) 
-1.018*** 
(0.23) 
-1.043*** 
(0.05) 
-0.338*** 
(0.11) 
0.648** 
(0.28) 
-0.956*** 
(0.14) 
       
% Change CPI 
-0.483 
(0.38) 
0.029 
(0.56) 
0.986*** 
(0.38) 
-1.710** 
(1.00) 
-0.130** 
(1.40) 
-0.597 
(0.48) 
       
S&P 500 Return 
0.555*** 
(0.07) 
0.141 
(0.12) 
0.898*** 
(0.09) 
0.765*** 
(0.11) 
0.702*** 
(0.09) 
0.128 
(0.10) 
       
AR (1) 0.154 0.243 -0.808*** -0.427 0.062 0.726 
 (0.40) (0.28) (0.13) (1.59) (1.12) (0.56) 
       
MA (1) 0.020 0.298 0.860 0.395 0.002 -0.688 
 (0.42) (0.31) (0.09) (1.63) (1.13) (0.60) 
Conditional Variance Equation      
Constant -6.188
*** 
(1.07) 
-6.856*** 
(0.72) 
-5.460*** 
(0.74) 
-6.642*** 
(0.83) 
-6.904*** 
(0.74) 
-7.244*** 
(0.78) 
       
Lib 0.102 (0.53) 
0.956*** 
(0.28) 
-1.837 
(1.15) 
-0.100 
(0.77) 
-1.336 
(0.84) 
1.445*** 
(0.27) 
       
Post-Lib -0.587 (0.53) 
0.298 
(0.24) 
-2.146*** 
(0.61) 
-0.225 
(0.72) 
-1.496* 
(0.84) 
0.899*** 
(0.23) 
       
ARCH (1) 
 
0.157 
(0.14) 
0.097* 
(0.06) 
0.304*** 
(0.09) 
0.249*** 
(0.07) 
0.202*** 
(0.07) 
0.114** 
(0.06) 
       
GARCH (1) 0.431 0.634*** 0.584*** 0.645*** 0.760*** 0.595** 
 (0.47) (0.22) (0.13) (0.12) (0.07) (0.25) 
       
Sample Size 263 263 263 263 263 263 
       
Log Likelihood 409 529.2 309.5 303.6 788.9 426.6 
       
Prob>χ2 0 0 0 0 0 0 
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Note:  
Standard errors are in parentheses for all parameters 
*, **, *** represent significance at the 1,5 and 10% level respectively 
 
The results regarding the impact of liberalization from Model 2 are similar to 
Model 1. Model 2 provides slightly stronger evidence that the effect of liberalization on 
volatility is time varying. A comparison of the log-likelihood estimates from Model 1 and 
Model 2 suggest Model 2 provides a better overall fit in modeling volatility. Apart from 
estimating a better overall model, controlling for volatility fundamentals provides for 
interesting implications on the differential effect of liberalization on volatility across 
countries.   
Correlation with the S&P 500 over the sample period was positively significant 
for countries that experienced reduced volatility following liberalization. Further, market 
returns were not significantly correlated with S&P 500 returns in countries that exhibited 
increased volatility following liberalization. Market integration is thus an important 
factor in reducing market volatility. The result implies that the degree of market 
integration is a significant factor in explaining the differential impact of liberalization 
across countries. However, coefficient estimates might be inconsistent due to endogeneity 
problems that arise from dynamic relationships between market returns and the 
independent variables. Figure 5 shows the coefficient estimates on the S&P 500 return 
from Model 2 in Table 7 and the Post-Lib dummy variable from Model 1 in Table 5. The 
estimated coefficient on the S&P 500 represents the local market Beta with the S&P500 
during the sample period. The coefficient estimate on the Post-Lib dummy variable from 
Model 1 describes the average conditional volatility level during the post-liberalization 
period relative to the pre-liberalization period. The figure displays the correlation 
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between a high beta with the S&P500 during the sample period and reduced volatility 
during the post-liberalization period. 
 
 
 
 
 
It is not clear whether liberalization led to market integration in certain countries 
where volatility fell, or whether markets were already linked prior to liberalization in 
those countries.21 The single equation approach in Model 3 allows us to analyze such 
questions.            
Table 8 summarizes the results from estimating model 3 described in section 4.2. 
Lagged values of market volatility for up to four months were included in specification to 
obtain serially uncorrelated residuals and thus consistent parameter estimates. Our results 
                                                
21 Market integration prior to stock market liberalization can result from integration of economic 
fundamentals following trade liberalization 
Figure 5 
Beta represents the coefficient estimate on S&P500 from Table 7. It describes local market correlation with the 
S&P500. Correlation with the S&P 500 is a proxy for the degree of marker integration. 
Post-Lib represents the coefficient estimate on Post-Libt from Table 5. It describes the average conditional 
volatility level during the post-liberalization period. 
The figure describes higher correlation with the S&P 500 is associated with reduced volatility during the post-
liberalization period. 
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suggest that, having controlled for the sources of volatility, liberalization does not effect 
average conditional volatility levels. The results stem from the fact that the coefficient on 
the post-liberalization dummy variable is insignificant for all countries. This result is 
consistent across all countries in our sample. Though, evidence suggests liberalization 
does not impact the volatility process, the results provide insight into other fundamental 
factors significantly affecting volatility and whether market opening to foreign 
speculation might influence these factors.  
 The exchange rate volatility is a positively significant variable across all 
countries, except Chile and Colombia.  Insignificant exchange rate volatility in Chile and 
Colombia is probably because of stable or fixed exchange rate regimes over certain time-
periods. Exchange rate volatility graphs suggest this is the case for Chile and Colombia 
(See Appendix 2).  Exchange rate volatility significance implies that exogenous 
determinants of exchange rate fluctuations would have important implications for asset 
return volatility. Under perfect information, shocks to the exchange rate are more likely 
to offset each other while under asymmetric information, contagion leads to exchange 
rate instability. However, domestic policy inconsistency also effects exchange rate 
stability, independent of asymmetric information (Krugman, 1979).  The recent Latin 
American and Asian crises are evidence of such contagion or policy inconsistency 
(Stiglitz, 2000). The results suggest that if market opening to foreign speculation 
increases the significance of exchange rate volatility on asset return volatility, then the 
impact of liberalization on volatility might manifest itself through open macroeconomic 
factors.  The result could also be due to exchange rate and asset returns being jointly 
determined by other macroeconomic factors.  
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 Volatility in the S&P500 is significantly positively correlated with market 
volatility in Chile, Mexico and Malaysia. Chile and Mexico both experienced a 
significant average decline in volatility during the post-liberalization period, as evidence 
in section 6.1 shows, while Malaysia had the largest negative coefficient on post-
liberalization period dummy (though the coefficient was not significant). Figure 6 below 
shows the coefficient on S&P500 volatility from Model 3 in Table 8 and the coefficient 
on the Post-Lib dummy variable in the conditional variance equation from Model 1 in 
Table 5. As previously stated, the coefficient on the Post-Lib dummy variable describes 
average conditional volatility during the post-liberalization period relative to the pre-
liberalization period. Figure 6 shows that higher correlation between local market and 
S&P500 volatility during the sample period is associated with reduced volatility during 
the post-liberalization period.    
 
 
 
Figure 6 
S&P 500 represents the coefficient on the S&P500 Volatility from estimating Model 3. 
Post-Lib represents the coefficient estimate on Post-Libt from Table 5. 
The figure describes a greater degree of market integration is associated with reduced volatility during the post-
liberalization period. 
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 Results regarding the impact of liberalization on volatility differ across Models 2 
and 3. However, both methods show a correlation between the S&P500 and local market 
for countries where volatility decreased in the post-liberalization period. This again 
implies correlation with the S&P500 might be a better gauge of market integration than 
liberalization, and that real economic risk sharing plays a significant role in determining 
the impact of stock market liberalization on volatility 
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Table 8: Model 3 – Multivariate Time Series Model Estimates 
Time Period from February 1985 to December 2006 
The Dependent Variable is Stock market return volatility from ARMA (1,1)- GARCH (1,1) model 
Industrial Production Growth Volatility is from MA (1)- GARCH (1,1) model 
Exchange Rate volatility is from MA(1) – GARCH(1,1) model 
Mkt Cap/Ind Prod represents the trend in the ratio of Market Capitalization to Industrial Production  
 LATIN AMERICA SOUTH/ SOUTH EAST ASIA 
 Chile Colombia Mexico Korea Malaysia India 
Ind. Prod Growth 
Volatility 
-0.186 
(0.19) 
-0.071 
(0.02) 
-0.044 
(0.32) 
0.116 
(0.03) 
-0.05 
(0.04) 
0.023 
(0.06) 
       
Mkt Cap/Ind Prod -1.11E-06 (0.00) 
2.81E-06 
(0.00) 
-6.38E-06 
(0.00) 
5.18E-06 
(0.00) 
7.88E-06 
(0.00) 
-1.51E-06 
(0..00) 
       
Exchange Rate 
Volatility 
3.05E-04 
(2.46) 
0.022 
(0.00) 
2.242*** 
(0.40) 
0.114*** 
(0.06) 
1.127*** 
(0.34) 
-0.295* 
(0.04) 
       
% Change CPI 0.001 (0.01) 
0.002 
(0.00) 
0.072*** 
(0.01) 
0.011 
(0.03) 
-0.035 
(0.04) 
-0.004 
(0.02) 
       
S&P 500 Volatility 
0.823*** 
(0.09) 
-0.054 
(0.45) 
4.844*** 
(0.23) 
0.542 
(0.23) 
4.068*** 
(0.69) 
-0.124 
(0.12) 
       
Lib 
-0.001 
(0.00) 
0.002 
(0.00) 
-0.003 
(0.02) 
0.001 
(0.01) 
-0.002 
(0.01) 
0.001 
(0.00) 
       
Post-Lib -2.62E-04 0.002 -0.001 0.001 -0.001 0.00 
 (0.00) (0.00) (0.00) (0.00) (0.02) (0.00) 
       
Constant 0.007*** 0.006*** 0.001 0.002 -0.004 0.008*** 
 (0.00) (0.00) (0.00) (0.01) (0.01) (0.00) 
AR(1) 0.937
*** 
(0.05) 
0.89*** 
(0.02) 
0.741*** 
(0.02) 
1.057*** 
(0.01) 
0.765*** 
(0.02) 
1.081*** 
(0.03) 
       
AR(2) -0.077 (0.04) 
0.101** 
(0.03) 
0.168*** 
(0.06) 
-0.056 
(0.02) 
0.15* 
(0.03) 
0.076 
(0.04) 
       
AR(3) 
 
0.156 
(0.03) 
-0.062 
(0.05) 
0.213*** 
(0.05) 
-0.134 
(0.00) 
0.272*** 
(0.02) 
-0.257** 
(0.01) 
       
AR(4) -0.109 -0.106* -0.244*** 0.033** -0.254*** 0.035 
 (0.03) (0.01) (0.05) (0.00) (0.04) (0.01) 
       
Sample Size 263 263 263 263 263 263 
       
Log Likelihood 1551.6 6033.7 1193.8 4276.8 1057.2 2099.7 
       
Prob>χ2 0 0 0 0 0 0 
Note:  
Standard errors are in parentheses for all parameters 
*, **, *** represent significance at the 1,5 and 10% level respectively 
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We also test whether market risk sharing was induced following liberalization, or 
whether liberalization impacted the degree of international risk sharing in these markets. 
Table 9 provides coefficient estimates for the interaction term between the S&P 500 
volatility and PostLib dummy for each country. Results show that S&P500 volatility 
was significantly correlated with local market volatility in Chile, Mexico and Malaysia 
before the post-liberalization period. Interestingly, the correlation was significantly 
increased in the post-liberalization period in those countries. In addition, S&P500 
volatility was not correlated either prior to or following liberalization in the countries 
where volatility either increased or did not significantly change following liberalization. 
The results imply foreign speculation allowed for greater diversification of market risk 
following liberalization and thus lowered market volatility in Chile, Mexico and 
Malaysia.  
It should be also be noted that market integration increased in the post-
liberalization period in Chile, Mexico and Malaysia, S&P 500 volatility was significantly 
correlated with local market volatility even prior to the post-liberalization period. This 
implies that these markets were integrated with the world market prior to liberalization 
and that integration leads to lower volatility over time. This also suggests that correlation 
with the world market or S&P 500 is a better gauge of integration than liberalization. The 
fact that these markets are linked prior to liberalization might be due to their real 
economies being more closely linked to the U.S prior to liberalization. As stated in 
section 2, if information is complete, more integrated or open economies should exhibit 
lower income stream shocks and thus lower asset price volatility. Thus, it could be that 
trade liberalization might have a greater impact on stock market volatility than stock 
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market liberalization.  Figure 7 below shows higher correlation between local market 
volatility and S&P500 volatility prior to the post-liberalization period is associated with 
even greater correlation and lower volatility during the post-liberalization period. The 
figure displays the coefficients on the S&P500 volatility from Model 3 in Table 9, the 
interaction term between the S&P500 volatility and the Post-Lib dummy variable from 
Model 3 in Table 9, and the Post-Lib dummy variable from Model 1 in Table 5.  
 
 
 
 
 
 
 
The results should be interpreted with caution. Monthly data is often noisy and 
might confound the true impact of the variables used in this study. In addition, 
endogeneity problems are inherent in such an approach, as the variables might be jointly 
determined, which could lead to inconsistent parameter estimates.  
 
 
 
 
 
 
S&P500 represents the coefficient estimate on S&P500 Volatility from Table 9.  
S&P500 *Post-Lib represents the coefficient estimate on the interaction term. 
Post-Lib represents the coefficient estimate on Post-Libt from Table 5. 
The figure shows that the effect of liberalization on stock market volatility is conditioned on the degree of 
market integration prior to the post-liberalization period.  
 
 
 
Figure 7 
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Table 9: Model 3 – Multivariate Time Series Model Estimates 
Time Period from February 1985 to December 2006 
The Dependent Variable is Stock market return volatility from ARMA (1,1)- GARCH (1,1) model 
Industrial Production Growth Volatility is from MA (1)- GARCH (1,1) model 
Exchange Rate volatility is from MA (1) – GARCH (1,1) model 
Mkt Cap/Ind Prod represents the trend in the ratio of Market Capitalization to Industrial Production 
S&P500 * Post-lib is an interaction term between S&P500 volatility and Post-lib dummy variable 
Exh Rate Volatility * Post-lib is an interaction term between Exchange Rate volatility and Post-lib dummy  
 LATIN AMERICA SOUTH/ SOUTH-EAST ASIA 
 Chile Colombia Mexico Korea Malaysia India 
Ind. Prod Growth 
Volatility 
-0.168 
(0.17) 
-0.059 
(0.05) 
-0.041 
(0.40) 
-0.009 
(0.03) 
-0.027 
(0.53) 
0.024 
(0.09) 
       
Mkt Cap/Ind Prod 
Trend 
-1.4E-05 
(0.00) 
-1.2E-04 
(0.00) 
-0.00 
(1.00) 
4.46E-06 
(0.00) 
7.47E-06 
(0.00) 
-1.4E-06 
(0.00) 
       
Exchange Rate 
Volatility 
2.93E-04 
(3.96) 
0.195 
(0.00) 
2.347*** 
(0.45) 
-2.741 
(2.4) 
-1.163 
(3.17) 
-0.294 
(0.19) 
       
% Change CPI 0.001 (0.01) 
0.010 
(0.00) 
0.064*** 
(0.01) 
0.008 
(0.05) 
-0.033 
(0.06) 
-0.004 
(0.00) 
       
S&P 500 Volatility 
0.632*** 
(0.07) 
0.027 
(0.48) 
6.079*** 
(0.35) 
-0.205 
(2.5) 
3.754*** 
(0.70) 
-0.165 
(0.26) 
       
Lib 
-0.000 
(0.00) 
4.59E-04 
(0.00) 
-0.004 
(0.01) 
0.001 
(0.01) 
-0.002 
(0.01) 
0.001 
(0.00) 
       
Post-Lib -9.8E-04 0.011 0.005 -0.004 -0.003 -0.00 
 (0.00) (0.00) (0.00) (0.02) (0.01) (0.00) 
       
S&P500 * Post-Lib 0.659*** 0.396 3.079*** 2.476 1.508* 0.157 
 (0.1) (0.54) (0.56) (2.54) (0.98) (0.56) 
       
Exh Rate Volatility * 
Post-Lib 0.010 -0.177 - 2.852 2.293 - 
 (0.01) (3.66)  (2.40) (3.97) (0.00) 
       
Constant 0.008*** 0.004 -0.001 0.005 -0.004 0.008*** 
 (0.00) (0.00) (0.00) (0.02) (0.02) (0.00) 
AR(1) 1.059
*** 
(0.06) 
0.838*** 
(0.03) 
0.600*** 
(0.04) 
0.911*** 
(0.00) 
0.863*** 
(0.05) 
1.098*** 
(0.05) 
       
AR(2) 0.145 (0.10) 
0.173*** 
(0.05) 
0.249*** 
(0.04) 
0.02 
(0.00) 
0.114** 
(0.04) 
0.037 
(0.08) 
       
 AR(3) 
 
0.338 
(0.10) 
-0.012 
(0.05) 
0.139*** 
(0.04) 
0.046 
(0.00) 
0.199*** 
(0.05) 
-0.218** 
(0.10) 
       
AR(4) -0.008** -0.048 -0.146*** -0.086** -0.239*** 0.01 
 (0.06) (0.05) (0.05) (0.00) (0.04) (0.06) 
       
Note:  
Standard errors are in parentheses for all parameters 
*, **, *** represent significance at the 1,5 and 10% level respectively 
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7. Conclusions and Further Research 
 
 
 Results from our univariate models support previous evidence showing the 
differential impact of liberalization on volatility. Further, the results do not provide 
significant evidence for the time-varying effect of liberalization on volatility. However, 
with the exception of Argentina and the Philippines, univariate GARCH estimates 
suggest market opening either had a consistently significant positive, negative or 
negligible impact on volatility during both the liberalization and post-liberalization 
period. 
Multivariate models allow us to control for fundamental sources affecting 
volatility that might confound our univariate model results. The multivariate models also 
provide an explanation for the differential impact of liberalization on volatility across 
countries. We find evidence that the degree of market integration is a significant factor in 
explaining differential volatility patterns across countries during the post-liberalization 
period. Further, results imply that the impact of stock market liberalization on volatility is 
conditioned on the degree of market integration prior to the post-liberalization period.  
 Market integration represents  “natural” liberalization while official liberalization 
dates or a liberalization period represents  “formal” or “official” liberalization. While 
“formal” liberalization does not necessarily result in reduced volatility, “natural 
liberalization” leads to lower volatility levels over time. Our results imply the effect of 
“official” liberalization on stock market volatility is conditioned on the degree of 
“natural” liberalization prior to “official” liberalization. This is likely due to “natural” 
liberalization resulting in the real economy of a country being more closely linked to the 
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world economy prior to “official” liberalization. The linkage can mitigate income stream 
shocks through macroeconomic risk sharing and lowers asset price volatility.  
Volatility patterns from a univariate GARCH model depict multiple equilibria in 
Latin American and South-East Asia. Chile and Mexico display consistently reduced 
volatility following “official” liberalization while Colombia exhibits higher volatility. 
Similarly, in comparison to their respective pre-liberalization periods, Malaysia and the 
Philippines display reduced volatility following the ’97 Asian crisis, while Thailand 
exhibits greater volatility. The result could be due to the feedback loop between market 
size, liquidity and volatility, described by Pagano (1989). In a regional context, if market 
integration or “natural liberalization prior to “official” liberalization results in a more 
liquid market, then we might observe that trading converges to one group of emerging 
markets and away from another group, which then experiences lower liquidity, reduced 
trading volumes and higher price volatility.        
 The results imply greater financial market risk sharing both prior to and during 
the post-liberalization period in Chile, Mexico and Malaysia. However, given that the 
markets were closed or only partially open to foreign speculation prior to liberalization, a 
study of what risks were shared prior to liberalization would give a clearer insight 
regarding the differential impact of liberalization across countries. Further, endogeneity 
problems inherent in our approach could provide biased or inconsistent parameter 
estimates. The feedback loop described by Pagano (1989) implies a dynamic relationship 
between market liquidity and stock price volatility. A Vector Autoregression (VAR) 
approach to examine the dynamic relationships between our variables might be more 
fruitful in analyzing what risks are shared prior to and following stock market 
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liberalization. The VAR approach could also be useful in examining whether the dynamic 
relationship between liquidity and volatility can explain the observed multiple equilibria 
in Latin America and South-East Asia.  
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Appendix 1 
 
 
 
Pre-Liberalization, Liberalization and Post-Liberalization Periods22 
 
Country  Pre-Liberalization  Liberalization  Post-Liberalization 
       
Argentina  February 1976 - March 1989   April 1989 - January 1992  February 1992 - December 2006 
       
Brazil  February 1976 - July 1986  August 1986 - November 1996  December 1996 - December 2006 
       
Chile  February 1976 - September 1986  October 1986 - January 1996  February 1996 - December 2006 
       
Colombia  February 1976 - March 1991  April 1991 - January 1995  February 1991 - December 2006 
       
Mexico  February 1976 - September 1988  October 1988-January 1992  February 1992 - December 2006 
       
Korea  February 1976 - March 1991  September 1987 - April 1991  May 1991 - December 2006 
       
Malaysia  February 1976 - December 1986 January 1987 - January 1994  February 1994 - December 2006 
       
Thailand  February 1976 - May 1987  June 1987 - August 1998   September 1998 - December 2006 
       
Philippines February 1976 - February 1989 March 1989 - September 1994  October 1994 - December 2006 
       
India  February 1976 - December 1987 January 1988 – December 1992 January 1993- December 2006 
       
Jordan  February 1976 - October 1996  November 1996 –January 1998  February 1998 - December 2006 
       
Zimbabwe  February 1976 - October 1992  November 1992- November 1997 December 1997 - December 2006 
      
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                
22 Source: Jayasuriya (2002) and Henry (2000b) 
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